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Jlfr. Ifaac Newton'/ Considerations upon part, of a Letter of 
M unfit ur de Berce printed in the Eight French Memoir?, con. 
ceming the Catadriaptrical l'elejcope ) pretended to be improv'd 
andrefmed by M. CaiTcgrain. 

That the Reader tnay be enabled the better to fudge of the whole■ 
by comparing together the contrivances both of Air, Newton and 
Mr. CalTegraiii ; it will be nee efury, to bonorv from the (aid 
trench Memoir c what is there j'aid concerning them : which is as 
followes. 

I Send you ( faith M. de Berce to the Publiflier of the Me. 

moire ,) the Copy of the Letter, which M. Cajjagrain hath 
written to me concerning the proportions of Sr. Samuel 
Jslorclands Trumpet. And as for the Telefcope of Mr. New- 
ton it hath as much furprifed me, as the fame Perfon, that 
hath found outthe proportions of the Trumpet. For’tisnow 
about three months.that that perfon communicated to me the 
figure of a Telefcope, wlvch was aimoft like it, and which he 
had invented; but which l look upon as more witty, I fhall 
here give you the defeription of it in fhoit. 

ABCD. is a ftrong Tube, in the bottom of which there 
is a great concave Speculum CD, pierced in the midle E. 

F, is a convex Sptcu'um , fo difpofed, as to its convexity , 
that it refle&s the Species , which it receives from the great Spe¬ 
culum, towards the hole E, where is an Eyc-glafs, which one 
looketh through. 

The advantage, which I find in this Inftrument above that 
of Mr- Newton , is firft, that the mouth or aperture AB of the 
Tube may be of what bignefs you pleafe; and confequently 
you may have many more rays upon the Concave Speculum, 
than upon that, of which you have given us the defeription. 
■j. The reflexion of the rays will be very natural, finceitwill 
be made upon the axis it felf , and therefore more vivid. 
3. The vifionofit will be fo much the morepleafing, in that 
you fhall not be incommoded by the great light, by reafon of 
the bottom CD, which hideth the whole face, Befides that 


The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to 

Philosophical Transactions (1665-1678). 

www.jstor.org 







C 4°57 ) 

you’l have lefs difficulty in difeovering the Qbje&s, than in 
that of Mr. 1Vewtons. 


A 



Confidcratiens of Mr. Newton, a s we received them from him 
in a Letter, written from Cambridge Aiay 4th i 6 ~ i,as follows. 
SIR 

T Should be very glad to meet with any improvement of 
the Catadioptrical Tclefcope; but that dclign of ir,which 
("as you informe m?)Mr.Caffegrain lia th communicated 3 months 
fince, and is now printed in one of the French A/cmoires 3 I 
fear will notanfwer Expectation. For, when I firft applied my- 
felf to try the efieCb of Reflexions, Mr. Gregory’s Optica Pro - 
tuota ( printed in the year 166^ ) being fallen into my hands, 
where there is an Inftrument ( deferibed pag. 94) like that 
of Monfieur CaJJcgrain's with a hole in the miuftofthe ObjeCf- 
Metal to tranftnit the Light to an Eye-glafs placed behind it; 
I had thence an occafion of confidering that fort of conftruCti- 
ons, and found their difadvantages fo great, that 1 fiiw it ne- 
ceflary, before I attempted any thing in the rra&ique, to al¬ 
ter the defignof them, and place the Eye glafs at the fide of 
the Tube rather than atthemidle. 

The difadvantages of it you will underftand by thefe parti¬ 
culars. (.There will be more light loft in the Metal by reflexion 
from the little convex fpeculum , than from the Oval plane. For, 
it is an obvious obfervation, that Light is moft copioully re¬ 
flected from anyfubftance when incident moft obliquely.aThe 
convex Speculum will not reflect the rays fo truly as the oval 
plane, unlefs it be of an Hyperbolique figure $ which is in¬ 
comparably more difficult to forme than a plane; and if tru¬ 
ll r r r 3 ly 
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ly formed, yet would only refled thofe rays truly, which re- 
lpc d tlie axif. 3 T he erreurs of the fa id convex will be much 
augmented by the too great diftance, through which the rays 
re Hided from it, mutt pafs before their arrival at the Eye- 
glafs. For which reafon 1 find it convenient to make the Tube 
jio wider than is nccefl'ary, that the Eye glafs be placed as 
near to the Oval plane, as is poffible, without obftruding any 
ufeiul light in its pafiage to the objed metal, 4. The errors of 
the obj d-metal will be more augmented by reflexion from 
the convex than from the plane, becaule of the inclination or 
d. fk xion of the convex on all fides from the points, ou wliich 
every ray ought to be incident. 5. For thefe reafons there is re- 
ipiliu. an extraordinary exadnefs in the figure of the little 
coiiVi x, whereas I find by experience, that it is much more 
difficult to communicate an exad figure to fuch frnall pieces of 
Metal, than to thofe that are greater, 6 Becaufethe errors at 
the perimeter of the concave Objcd Meral, caufed by the 
Sphericalnefs ofits figure,are much augmented by the convex, 
it will not with diftiudnefs bear fo large an aperture,as in the 
other coiiftrudion. 7, By reafou that the little convex condu¬ 
ces very much to the magnifying virtue of the inftrument, 
which the Oval plane doth nor, it will magnify much more in 
proportion to theSphere,on which the greatconcaveis ground, 
than in the other defignj And fo magnifying Objeds much 
more than it ought to do in proportion to its aperture,it mutt 
represent them very obfeure and dark; and not only fo, but 
alio confufed by reafon of its being overcharged. Nor is 
there any convenient remedy for this. For, if the little con¬ 
vex be made of a larger Sphere, that will caufe a greater in¬ 
convenience by intercepting too many of the beft rayes; or,if 
the Charge of the Eye-glafs be made fo much fliallower as is 
ncceilary,the angle of vifion will thereby become fo little,thac 
it will be very difficult aud troublefonieto find an objed, and 
of that objed, when found, there will be but a very fmall part 
iecn at once. 

By 1 his you may perceive, that the three advantages, which 
Monfieur Caffigra/n propounds to himfelf, arc rather difad-, 
wantages* For, according to his defign, the aperture of the 

iuftrument 
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•inftrument will be but finall,the object dark and confufed,and 
^lfo difficult to be found, Nor do I fee, why the reflexion is 
pore upon the fame axts } an 4 fo more natural iu one cafe than 
in the otfier: fiuce the axis it felf is reflected towards the Eye 
by the Oval plain; and the Eye maybe defended from ex¬ 
ternal light as well at the fide, as at the bottome of the Tube* 
You fee therefore, that the advantages of this defign are 
none, but the difadvantages fo great and unavoidable, th. t r 
fear it will never be put in pra&ife with good effetSt. And when 
I confider, that by reafon of its refemblance with other Te» 
lefcopes it is fomething more obvious t han t he otb er conffruft* 
ion ; I am apt t© belie ve, that thofe,who have attempted any 
thing in Catoptricks, have ever tryed it in the firft place, and 
that their bad fuccefs in that attempt hath been the caufe, why 
nothing hath been done in reflexions. For,Mr. Gregory } fpeak- 
ing of thefe inftruments in the aforefaid book pag 9 f, fayethi 
De mechanica horum \peculorum ££ lentium ,ab aliis frujlra tenta* 
ta y ego in mechanicis minus verfatus nihil d/ico. So that there have 
been tryals made of thefe Telefcopes, but yet in vain. And l 
am informed,that about 7 or 8 years fince,Mr. Gregory himfelf, 
at London, caufed one of fix foot to be made by Mr. AReive, 
which I take to have been according to the aforefaid defign 
deferibed in his book ; becaufe, though made by a skilful Ar- 
tift, yet it was without fuccefs, 

I could wiflitherefore, Mr. Cajpgrain had tryed h:’sdefign 
before he divulged it .* But if,for further fatisfadfion, he pleafe 
hereafter to try it, I believe the fuccefs will inform him, that 
fuch proje&s are of little moment till they be put inpradfcife. 

Sente Experiments propos'd in relation to Mr. Newtons Theory of 
fight) printed in Numb. 80; together with the Obfervations made 
thereupon by the Author of,that Theory ; communicated in a 
Letter of his from Cambridge, April 13. 1672. 

I. '“Tp'O contra St the beams of the Sun without the hole of 
.X the window, and to place the prifm between the 
focus of the Lens and the hole,fpoken of in M.Newtons theory 
of lighr. 



